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Synthesis of Bis-8-Hydroxyquinoline-Armed Diazatrithia-
15-Crown-5 and Diazatrithia-16-Crown-5 Ligands

R. Todd Bronson, Jerald S. Bradshaw, Paul B. Savage,
Krzysztof E. Krakowiak, and Reed M. Izatt

Brigham Y oung University

Results and Discussion

Synthesis of Diazatrithia Crown Ethers. Secondary ring nitrogen atoms in
crown ethers offer a convenient site for attachment of alkyl substituents. The crab-like
synthesis of diazacrown ethers using the bis(a-chloroacetamide)s provides a relatively

high yield method to form macrocycles containing two secondary amine functions. 1b.2
In this regard, bis(a-chloroamide) § was treated with various dimercaptans in MeCN
using a carbonate base to form macrocylic diazatrithiadiamides 6-8 in good yields
(Scheme 1). As expected, the larger 2:2 cycloaddition products, macrocyclic tetraamides
9 and 10, were also isolated in two cases in small yields. The NMR spectra of 9 and 10
were similar to those of 6 and 8, respectively. High dilution techniques helped minimize
the production of these undesired by-products. Macrocyclic diazatrithia ligands 11 and
12 were prepared by reducing macrocyclic diamides 6 and 8, respectively, using a
borane-THF complex . Initially, work up of the borane reduction products was done in
refluxing 6 M HCI, but this process caused the formation of unexpected rearrangement
and ring opened products as discussed below. Exposure to 6 M HCI at room temperature
for a period of 10 minutes, along with extraction, was adequate for freeing the desired
product from boron giving diazatrithia- 18-crown-6 (11) and hydroxymethyl-substituted
diazatrithia-15-crown-5 (12) in good yields.

The rearrangement product of 12 proved to be a new hydroxy-substituted
diazatrithia-16-crown-5 (13) (Scheme 2). Ligand 13 is also of value in our research
program. In an acid environment with heating, the protonated primary hydroxyl group
from 12 becomes a leaving group when attacked by the neighboring ring sulfur atom.
This leads to a charged epithio intermediate that is in turn attacked by water at the carbon
atom most able to support a positive charge, forming 13. A minor product from this
reaction resulted from the intramolecular attack by a neighboring ring nitrogen atom
forming 13a in a very low-yield. A trace amount of another compound which has very
similar properties to those of 13a was also observed. This material could be a result of
the attack of the other ring nitrogen atom on the epithio intermediate.

Synthesis of 8-Hydroxyquinoline-substituted Ligands. Ligands 14-16 with the
CHQ units attached at the CHQ 7-position were formed using Mannich reaction
conditions as shown in Scheme 3.143 The best results were achieved by first forming
the N,N’-bis(methoxymethyl)diazacrown ethers by stirring the diaza crowns in methanol
and a slight excess of paraformaldahyde.3 After removal of methanol and addition of
benzene to the mixtures, CHQ was added and the mixtures were refluxed. Benzene




proved to be a good reaction solvent since there were few side products. Products 14-16
were purified using radial chromatography.

Compounds 17-19 (Scheme 4) were obtained in good yields using a reductive
amination procedure.12.1b Ligands 17-19 with the 8-hydroxyquinoline side arms
attached at their 2-positions were more readily isolated than compounds 14-16 with CHQ
units attached at their 7-positions.

References

(1) (a) Su, N.; Bradshaw, J. S.; Zhang, X. X.; Song, H.-C.; Savage, P. B.; Xue, G.-P.;
Krakowiak, K. E.; Izatt, R. M. J.Org.Chem. 1999, 64, 8855. (b) Yang, Z.; Bradshaw, J.
S.; Zhang, X. X.; Savage, P. B.; Krakowiak, K. E.; Dalley, N. K.; Su, N.; Bronson, T.;
Izatt, R. M. J. Org. Chem. 1999, 64, 3162. (c) Zhang, X.X.; Bordunov, A.V.; Bradshaw,
J.S.; Dalley, N.K.; Kou, K.-L.; Izatt, R M. J. Am. Chem. Soc. 1995, 117, 11507. (d)
Bordunov, A.V.; Bradshaw, J.S.; Zhang, X.X.; Dalley, N.K.; Kou, K.; Izatt, R M. Inorg.
Chem.; 1996, 35, 7229.

(2) (a) Bradshaw, J.S.; Krakowiak, K.E.; Izatt, R.M.; J. Heterocycl. Chem. 1998, 26,
1431. (b) Krakowiak, K.E.; Bradshaw, J.S.; Izatt, R M. J. Org. Chem. 1990, 55, 3364.
(c) Krakowiak, K.E.; Bradshaw, J.S.; Izatt, R M. J. Heterocyl.Chem. 1990, 27, 1585.

(d) Krakowiak, K.E.; Bradshaw, J.S.; Izatt, R. M. Synlett. 1993, 611.

(3) (a) Bogatsky, A.V.; Lukyanenko, N.G.; Pastushok, V.N.; Kostyanovsky, R.G.
Synthesis 1983, 992. (b) Lukyanenko, N.G.; Pastushok, V.N.; Bordunov, A.V;
Vetrogon, V.I.; Vetrogon, N.I.; Bradshaw, J.S. J. Chem. Soc., Perkin Trans. 1 1994,
1489. (c) Bordunov, A.V.; Bradsahw, J.S.; Pastushok, V.N.; Izatt, R. M. Synlett. 1996,
933.




R n s S
o N/—\S/—\N o HS)‘(‘\A/')\SH Os_NH /;L o) O _NH /:ll\l o
R v J+ U J
cl cl Na,COs, MeCN S . S C’ES S}R
5 kﬁ/ \)ﬁ\n A A
6 A=0,n=1,R=H (58%) \‘l’
1) BHy THE 7 A=S,n=1,R=H (4%) s NG

5
[NH HNj
S S
A
A
11 A=O,n=1,R=H (79%)
12 n=0, R = CH,OH (85%)

8 n=0,R=CH,OH (50%) J: l“
07 NH HN” Y0

_s

2)6 M HCI
room temp.

9 A=0,n=1,R=H (4%)
10 n=0, R=CH,OH (4%)

Scheme 1. Syntheses of diazatrithiacrown ethers 11 and 12 containing

two unsubstituted nitrogen atoms




:—r SI: SMHCI "r 1
G == G
(. - 0.
L 1L
R T S

j !

H,0

' |
S S As!
13a (4%) ES/Y\S

13 (69%)

Scheme 2. Rearranged crown
ethers 13 and 13a

SoENe»
[NH HNj O N
$ A S Benzene
k(“’ \‘)#\R (CHO),

_ heat
11or12

>

k«w

14 A=0,n=1,R=H (75%)
15 n=0, R =CH,0H (45%)

[ j OH
S’\/\S Benzene

OH (CHO),
heat
f\/@j 5 r@
OH
16 (31%)

Scheme 3. Syntheses of 5-chloro-8-
hydroxyquinolin-7-ylmethyi-
substituted crown ethers
via the Mannich reaction




|
NH S/:rlq N
T A T DCE
|\(~/ \)ﬁkn NaBH(OAc)s

110or12

S S
A
AR
17 A=O,n=1,R=H (75%)
18 n=0, R = CHOH (69%)

SN
(\S/\| ©|\/Nj\n/H
NH HN ] OH o

sTNS DCE

OH NaBH(OAc)a
13

P LY
OH [S/\/\Sj OH

OH
19 (64%)

Scheme 4. Syntheses of 8-hydroxy-
quinolin-2-ylmethyl-substituted
crown ethers via reductive amination




